Biglycan mediates suture expansion osteogenesis via potentiation of Wnt/β-catenin signaling.
Mechanical force across sutures is known to modulate suture osteogenesis. However, the underlying mechanisms still remain poorly understood. Biglycan is a component of extracellular matrix (ECM) that is postulated to release from ECM and function as a signaling molecule. Biglycan stimulates the bone formation through Wnt/β-catenin signaling. To investigate the involvement of biglycan and Wnt/β-catenin signaling in suture expansion osteogenesis, we observed the expansion force-induced response in mouse midpalatal suture expansion model in vivo, and the mechanical strain-induced response of Wnt/β-catenin signaling in biglycan-deficient calvarial osteoblasts in vitro. Our data showed that expansion force significantly enhanced new bone formation at the edge of midpalatal sutures. Stronger biglycan positive staining was visible at the edge of expanding midpalatal sutures. The spatio-temporal expression of biglycan was highly consistent with ALP and COL-1, which also coincided with new bone formation throughout the midpalatal suture expansion process. Both protein and mRNA levels of biglycan, β-catenin, and osteogenic markers including Runx2, ALP and COL-1 were increased together. In addition, mechanical strain sufficiently induced upregulation of osteoblastic biglycan, which was paralleled with the strain-induced potentiation of Wnt/β-catenin signaling and Runx2 transcriptional activity. However, silencing osteoblastic biglycan resulted in an attenuated increase in the expression of nuclear active β-catenin and Runx2 in response to mechanical strain. Our data demonstrated that biglycan as a component of ECM mediates suture expansion osteogenesis through the activation of Wnt/β-catenin signaling.